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1 The AMDIS Program

The Automatic Mass Spectral Deconvolution and ldentification System (AMDIS) allows you to automatically
find any of a set of target compounds in a gas chromatography/mass spectrometry (GC/MS) data file. The
program first deconvolutes the GC/MS data file to find all of the separate components. Each of these
components is then compared against a library of target compounds. The match factor between the target
spectrum and the deconvoluted component spectrum is then reported, if it is above a user set value, and the
matched target spectrum is called a library hit.

AMDIS uses a library of mass spectra with or without retention indices to identify compounds in the data file. The
program can be configured to build a retention index calibration data file, to use the retention index data along
with the mass spectral data, or to work without reference to any retention index data. In addition, AMDIS can be
used to build a user defined library, either from GC/MS data files, or from the data in the NIST Mass Spectral
Database.

The program will optionally track the results of routine performance mixture runs (such as the Grob test mixture).
Data are retained from previous runs so that changes in the performance of the system can be monitored.

AMDIS also provides compound class identification, a batch processing capability and a convenient link to the
NIST MS Search program.

Before you start to use AMDIS, please check how this User Guide can help you (1.1 How to Use This User
Guide).

1.1 How to Use This User Guide

You should read this section first and then the following section; which describes the typographic and related
conventions used in this manual (1.2 Conventions Used in This User Guide).

It is useful, although not essential, to understand a little of the background and methodology of AMDIS and that
can be found in 1.3 An Overview of Automated GC/MS Identification by Steve Stein.

Chapter 2 Getting Started is essential reading. It first introduces you to the basic visuals and a few essential
features of the two different user interfaces that AMDIS offers.

The rest of that chapter is then written in tutorial style and leads you one-by-one through all of the “analysis
types” that AMDIS supports. Many useful topics are introduced whilst doing this and there are many references
to their corresponding detailed sections for those readers who want to immediately learn a little more about a
specific topic.

Even if you don’t normally read manuals, the 30 minutes or so required to go through this chapter will
dramatically improve your ability to quickly start productive work with AMDIS.

It is very highly recommended that you read Chapter 2.

Before reading that you may wish to read the short Chapter 13 Glossary to get a basic introduction to, and
understanding of, key terms used in conjunction with AMDIS.

The chapters that follow the tutorials are written in the style of a technical reference and are topic-based, rather
than tutorial-based. They provide full details of all AMDIS parameters and functionality.

Chapter 11 is a list of frequently asked questions (FAQs). As well as giving answers to questions, some useful
tips are also introduced. It may be worth your while to read through these before finally starting productive work
with AMDIS.

Chapter 12 lists the Varmuza classifiers, whose use is described in 7.1.1 Structural Classifier.

Almost everywhere in AMDIS clicking the right mouse button will bring up a “context menu” (a list of one or more
commands). These commands will vary as you move around the screen (they are “context-sensitive”). In
addition, the commands presented can change as you progress through an analysis.

Note:  An option that is “grayed out” (disabled) at some point may be available later; and vice versa.
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1.2 Conventions Used in This User Guide

References to sections in this manual are presented in bold Arial font as a section number, followed by the title.
For example: The conventions used in this user guide are described in 1.2 Conventions Used in This User
Guide. Occasionally a section reference may just use its section number; especially if it is being repeated close
to its first definition.

Commands that can be selected from menus are in bold Arial font. For example: On the View menu click
Undock. Sub-menu commands may also be identified from a higher level menu by specifying the two or more
menu items separated by |. For example: Click View | Undock; Click View | Show Mouse Position | On Top.

Names of command buttons and tabs are also in bold Arial font. For example: To exit from the dialog click
Close; The Standards tab gives information about the standards used.

Window and dialog names, plus certain specific named areas of the screen, are given in italics. For example:
Note the information presented in the Results window; The Analysis Settings dialog has 5 tabs; The Information
Lists area can be undocked and moved.

References to the names (but not the selection) of types of analysis will appear in italics. For example: A Simple
analysis does not involve the use of internal standards, but the Use RI Calibr. Data + Internal Std. analysis type
does.

References to books, or computer files, folders, documents, or programs are given in italics. For example: Read
Chapter 1 of Microsoft’s Introduction to Windows XP book; Refer to the README.TXT file in the AMDIS32
folder.

Names of checkboxes, radio buttons, other parameters and parameter groups, values to be selected from a list,
specific values or text shown on the display, warning messages and text to be entered by typing are written in
bold Times New Roman font. For example: For Type of analysis, select Use Internal Standards for RI; After
processing, Total Signal shows a value of 1.80e+008; For File name type NISTEPA or another name of your
choice; An invalid file produces the Cannot read GC/MS data file warning message.

Occasionally underlining will be used to highlight important information. In the Glossary (13 Glossary) it is used
to indicate other glossary terms.

Occasionally it is necessary to refer to the folder in which AMDIS is installed. Since the default folder name is
AMDIS32 this will be used, but, if you have AMDIS installed in a different folder, please substitute that name
wherever you see AMDIS32 mentioned.

Datafiles shown in this User Guide in figures as located in AMDIS32\HP\DATA folder may be installed in
AMDIS32\TUTORIAL instead.

1.3 An Overview of Automated GC/MS Identification by Steve Stein

Gas chromatography/mass spectrometry (GC/MS) has long been the method of choice for identifying volatile
compounds in complex mixtures. This method can fail, however, when acquired spectra are “contaminated” with
extraneous mass spectral peaks, as commonly arise from co-eluting compounds and ionization chamber
contaminants. These extraneous peaks can pose a serious problem for automated identification methods where
they can cause identifications to be missed by reducing the spectrum comparison factor below some pre-set
identification threshold. In addition, the presence of spurious peaks in a spectrum adds to the risk of making
false identifications. Perhaps worst of all, the added uncertainty leads to a general loss of confidence in the
reliability of making identifications by GC/MS, especially for trace components in complex mixtures, a key
application area for this technique.

The most common method for extracting “pure” spectra for a chromatographic component from acquired spectra
is to subtract spectra in a selected “background” region of the chromatogram from spectra at the component
maximum. This, however, is only appropriate when background signal levels are relatively constant (ionization
chamber contamination, for example). Moreover, highly complex chromatograms may have no identifiable
“background” region.

An automated approach for dealing with contaminated spectra is to assume that acquired mass spectral peaks
that do not match a reference spectrum originate from impurities. While this method can identify trace
components embedded in complex background spectra, it can also produce false positive identifications for
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target compounds having simple spectra (i.e., when target compounds have spectra which are, in effect,
embedded in the spectra of other compounds in the analyzed mixture).

AMDIS is an integrated set of procedures for first extracting pure component spectra and related information
from complex chromatograms and then using this information to determine whether the component can be
identified as one of the compounds represented in a reference library. The practical goal is to reduce the effort
involved in identifying compounds by GC/MS while maintaining the high level of reliability associated with
traditional analysis.

Previous Work

Since the inception of GC/MS, there has been a continuing interest in extracting “pure” component spectra from
complex chromatograms. Biller and Biemann [1] devised a simple method in which the extracted spectrum is
composed of all mass spectral peaks that maximize simultaneously. Colby [2] improved the resolution of this
method by computing more precise ion maximization times. Herron, Donnelly and Sovocol [3] demonstrated the
utility of Colby’s method in the analysis of environmental samples.

Another computationally facile approach for extracting spectra based on subtraction of adjacent scans
(“backfolding”) has been recently proposed [4]. An advantage of this approach is that it does not explicitly require
maximization.

A more computationally intensive approach developed by Dromey et al [5], called the “model peak” method,
extracts ion profiles that have similar shapes. As in the Biller/Biemann procedure, this method uses maxima in
ion chromatograms to detect chromatographic components. The shape of the most prominent of these
maximizing ion chromatograms is used to represent the shape of the actual chromatographic component. lon
chromatograms with this shape are extracted by a simple least-squares procedure. This method was
successfully used for target compound identification in a large-scale EPA study [6]. Rosenthal [7] proposed an
improvement to the peak perception logic for this method.

A number of matrix-based approaches have been proposed that make no assumptions concerning component
peak shape. These methods generally process an abundance data matrix consisting of m/z, elution time pairs.
Sets of ions whose abundances are correlated with each another are extracted. While diverse approaches have
been described, to our knowledge none of them have been fully implemented and tested for general-purpose
use.

Method

The model peak method of Dromey et al. [5] was selected as the basis for spectrum extraction both because it
has been shown to produce reliable results in large-scale tests and because it followed an approach similar to
that of an analyst. However, its ability to extract weak signals was found to be poor. The origin of this problem
was its inability to establish thresholds to enable it to distinguish signal from noise. This problem was solved in
the present work by processing ion abundances in signal-to-noise units rather than as absolute abundances.
This permitted the rational setting of the thresholds throughout the spectrum extraction process. Chemical
identification was based on an optimized spectrum comparison function described earlier [8], and extended to
incorporate other information derived from GC/MS data. Analysis of test results led to the development of further
refinements in the spectrum comparison process. The overall process involves four sequential steps: 1) noise
analysis, 2) component perception, 3) spectral “deconvolution”, 4) compound identification.
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2 Getting Started

This chapter is written in “tutorial style” and it is very highly recommended that you read it and follow through the
worked examples. The whole process should take about 30 minutes and will provide you with an excellent
appreciation of the capabilities of AMDIS.

This chapter starts off by explaining how to simultaneously view AMDIS and its Help window (2.1
Simultaneously Viewing AMDIS and its Help Window) and how to get AMDIS into a known state for running a
tutorial (2.2 Getting AMDIS into a Known State).

This is followed by a general introduction to, and brief description of, the two basic window modes of AMDIS (2.3
Confirm Window and Results Window Overview) and then a short introduction to the various analysis types
that AMDIS supports (2.6 Analysis Types Overview).

The two windows are the Confirm window (2.4 Confirm Window Appearance) and the Results window (2.5
Results Window Appearance). You are given just enough information about these to get the most benefit from
the tutorial sections that follow; one for each analysis type:

Simple 2.7 Analysis Type - Simple

Use Retention Time 2.8 Analysis Type - Use Retention Time

RI Calibration/Performance 2.9 Analysis Type - RI Calibration/Performance).

Use Retention Index Data 2.10 Analysis Type - Use Retention Index Data).

Use Internal Standards for RI 2.11 Analysis Type - Use Internal Standards for Rl

Use RI Calibr. Data + Internal Std. 2.12 Analysis Type - Use RI Calibr. Data + Internal Std.).
Performance Check for RI 2.13 Analysis Type - Performance Check for RI).

Each tutorial describes any pre-requisites, the operational flow and some post-analysis options relevant to the
particular analysis type. Each tutorial utilizes demo data files and will mainly use default settings of AMDIS
parameters.

Throughout the tutorials, the opportunity is occasionally taken to briefly introduce a related topic.

Although each tutorial section is self-contained, it is recommended to initially go through them in order as they do
to a certain extent lead on from one to the other. If later you want to simply refresh your memory on one section,
go to it directly.

Finally, this chapter recaps what you have learned (2.14 Recap).

2.1 Simultaneously Viewing AMDIS and its Help Window

If at any time you wish to simultaneously view AMDIS and its help window, do the following:
1) Activate the help window using the Help | Contents menu command.

2) Ensure that AMDIS and its help window are not minimized.

3) Ensure that all other windows are minimized.

4) For operating systems from Windows 2000 onwards, right-click in any “unused” area in the Windows task
bar to bring up its menu and click Tile Windows Vertically. The task bar is usually at the bottom of the
screen and has the start button at the left.

Note: For earlier Windows operating systems, there will be an equivalent operation.
To exit from this mode, do the following:

5) Right-click in any “unused” area in the Windows task bar and click Undo Tile.
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2.2 Getting AMDIS into a Known State

To ensure that the worked examples described in this chapter can be smoothly followed, it is essential that
AMDIS is in a known state (the same as when it has just been installed). To establish this known state, please
do the following:

1) If AMDIS is already active, exit from it.
2) Using standard Windows functionality, locate file onsite.ini in the AMDIS32 folder.
3) Delete the onsite.ini file.

4) Activate AMDIS in your normal manner and for the purposes of the tutorials select Agilent Files in the Set
Default Instrument dialog.

At this point all of the AMDIS parameters are set at default values, but unless AMDIS has never been used
before it is possible that some of the tutorials’ data files already have result files in existence. This is not a
problem because the tutorials will recreate result files. However, there may be small discrepancies between what
the tutorial describes as the initial state of the display and what you actually observe. If you want to avoid this,
proceed as follows:

5) When you are told to open a file and results are immediately displayed (because they already exist), click
File | Open and select any other file. Click Open. The Delete Result Files dialog appears.

Delete Result Files for CARDSP.D

AMOIS generates bwo files containing
results for each analysiz of a GCAMS data
file.

Wiould you like to delete these files now? Optios...
[Select 'Feep’ if vou are searching MIST
Library!] Delete

Keep

dlil.

Figure 1 - Delete Results File dialog
6) Click Delete and the newly selected file opens.

7 Click File | Open and select the file you originally opened according to the tutorial’s instructions. Click
Open.

You are now in the correct state for the tutorial.

2.3 Confirm Window and Results Window Overview

AMDIS offers two significant user interfaces (windows) for you to work with.

The Confirm window is a full-functionality window, offering a menu bar and one or more included “child” windows
(for example, Figure 4 - Confirm window showing the graphical results of an analysis for a target). Each
child window has a button bar, several graphical areas and a text area. The menu bar provides access to the full
functionality of AMDIS and the graphical areas permit interactive manipulations and detailed analysis of the
results of AMDIS processing.

The Confirm window is fully described in Chapter 3 AMDIS Confirm Window and will be the window of choice
for most users.

The Results window offers a more limited set of functionality than the Confirm window and in particular does not
display graphics, nor permit library manipulations. It can be useful when it is sufficient to simply review the
results of AMDIS processing (for example, Figure 7 - Results window shows only the non-graphical results
of an analysis).

The Results window is fully described in Chapter 4 AMDIS Results Window.

Note: It is straightforward to swap between these two windows:
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In the Confirm window, click File | Go to Results to go to the Results window.
In the Results window, click Confirm to go to the Confirm window.

Note:  AMDIS will always start up in the Confirm window, irrespective of the prevailing window selection
when it was last closed down.
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2.4 Confirm Window Appearance

The Confirm window has two basic appearances according to whether or not it is showing the results of an
analysis.

Note:  When results are being shown, the contents of the Confirm window are also regulated using the
Mode command (3.1.3 Mode Menu).

When a new data file is opened that does not have previously kept results, the Confirm window has two areas.
The two areas are:
- Chromatogram Display

- Mass Spectral Display

&= AMDIS-Chromategram - Manual Mode - CARDSP.D

File Anslyze Mode Wiew Libesry Options  Window  Help

Mass Spectral Display

100 200 300 400 =00 GOD 700 SO0 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
Figure 2 - Confirm window showing unprocessed data

When a data file has been analyzed, or a file is opened with previously kept results, the Confirm window can
now have four basic areas (Figure 3 - Confirm window showing the graphical results of an analysis for a
component and Figure 4 - Confirm window showing the graphical results of an analysis for a target).

The four areas are:

- Chromatogram Display see 2.4.1 Chromatogram Display
- Profile Display see 2.4.2 Profile Display

- Information Lists see 2.4.3 Information Lists

- Mass Spectral Display see 2.4.4 Mass Spectral Display

If you wish to adjust the scaling of the Chromatogram Display or Mass Spectral Display areas you can do this
interactively (2.4.5 Changing the Display Range).
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Figure 3 - Confirm window showing the graphical results of an analysis for a component

1543 1602  16.60

13.100 13.117 13.133 13.150
| Scam 366 (13.10 min) and Extracted spectrum (13.096 min)

Mass Spectral Display - Library & Extracted

15 100 125 150 178 200 228 250 278 300 325 350

Figure 4 - Confirm window showing the graphical results of an analysis for a target
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To give yourself a little more more screen space for viewing the displayed AMDIS data, you may wish to click the
child window’s Maximize button. You can swap back at any time by clicking the Restore Down button.

& AMDIS-Chromatogram, - Component Mode - CARD5SP.D

File Analyze Mode Wiew Library Options Window Help

ol C:ANISTAAMDIS 32\DATAHPACARDSP. DADATA. MS

75
S0
25

0 - . . ! S SR L W B
Time: 10.72 1131 1484 1543 1602 1660 1719 17.78 1837 1896 10.55
Abundance [20.3%]

A A
11.5778- 2 |2.6.10-Dodecatier-1-ol, 3.7 —
1a0i2e | ?2B10Dodecatrien-1-o,

AmwnaT oA

%ﬁﬁle Analyze Mode  Wiew Lbrary  Options Window Help - ax
Fiun Fescale Infa.. o I3
[ Fomse [ T —
Abundance [0.084%]
100 T

75
S0

25
I |,-._

’
NP S 07 S T |

a . =
Time: 10.71 1130 1188 1247 1305 1364 1421 1480
Abundance [20.3%]

1538 1597 1655 1714 1771 1830 1888 1947

100 : =
12.0128 —'|_ ?2B10-Dodecatrien-1-ol,
127847 - 2 Tetiadecanoic acid
13.0953 2,6.10-Dodecatien-1-0l, 3.7,

Figure 6 - After Maximize

2.4.1 Chromatogram Display

The Chromatogram Display area generally shows the TIC chromatogram, but may also show one or more mass
chromatograms.

The x-axis shows retention time in decimal minutes and the y-axis is a relative abundance percentage scale with
the absolute abundance value representing 100% given at the top left of the display; eg, 107334 in Figure 3 -
Confirm window showing the graphical results of an analysis for a component and Figure 4 - Confirm
window showing the graphical results of an analysis for a target.

To the right of the abundance value for analyzed data (and as appropriate) are the numbers of found targets (T
symbol) and components (¥ symbol); where the count of components includes the targets.

Along the top of the chromatogram graphical display area are rows of T and ¥ symbols, which are colored dark
blue and are positioned at the retention times at which these compounds were determined by the deconvolution
process.

The currently selected target or component is signified by its symbol being colored red and the rest of the
Confirm window’s data relate to this compound.

You can click on any of the symbols to make it the current selection.
For full details of the Chromatogram Display area see 3.3.1 Chromatogram Display.
2.4.2  Profile Display

The Profile Display area generally shows the TIC chromatogram and major characteristic ion(s) of the
deconvoluted compound over the retention time window in which is was determined. The y-axis is a relative
abundance percentage scale with the absolute abundance value representing 100% given at the top left of the
display; eg, 3786 in Figure 4 - Confirm window showing the graphical results of an analysis for a target.
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For full details of the Profile Display area see 3.3.2 Profile Display.
2.4.3 Information Lists

The Information Lists area changes somewhat according to whether the currently selected compound is being
displayed as a component (V) or as a target (T).

For a component there are two sections side-by-side (2.4.3.1 Component).

For a target there are four sections arranged more or less as quadrants (2.4.3.2 Target).
For full details of the Information Lists area see 3.3.3 Information Lists.

2431 Component

The left-hand section is a list of retention times for all components.

The right-hand section provides various details about the component as determined during the deconvolution
process.

You can click on a retention time value and all areas of the whole display will change to reflect the chosen
component.

2.4.3.2 Target
The upper-left quadrant is a list of retention times for all targets.
The upper-right quadrant is a list of “hits” (identifications) from a target library.

The lower two quadrants provide various details about the target as determined during the deconvolution
process.

You can click on a value in either upper section and all areas of the whole display will change to reflect the
chosen retention time or hit.

2.4.4 Mass Spectral Display

The Mass Spectral Display area will change according to whether the currently selected compound is being
displayed as a target (T) or as a component (V).

The x-axis shows m/z values and mass spectral peaks are displayed rounded to integer m/z.

For a component there is simply one Mass Spectral Display showing the raw (original) spectrum overlaid with
the extracted spectrum resulting from the deconvolution process. lons from the raw spectrum are shown in black
and those from the extracted spectrum in white. Note that, for clarity they are slightly offset from each other
along the x-axis.

The y-axis is a relative abundance percentage scale with the absolute abundance value representing 100%
given at the top left of the display; eg, 1735 in Figure 3 - Confirm window showing the graphical results of an
analysis for a component.

For a target there are two Mass Spectral Displays. The upper display shows the same information as just
described for a component. The lower display is similar, but shows a library hit (black ions) overlaid with the
extracted spectrum (white ions) and again they have a slight offset for visual clarity.

Since library spectra are only stored with relative ion abundances, there is no absolute abundance value
representing 100% given at the top left of this display.

For full details of the Mass Spectral Display area see 3.3.4 Mass Spectral Display.
2.45 Changing the Display Range

Often the Chromatogram Display will be very “crowded” with target and component symbols overlapping. In
order to see the detail of the chromatogram(s) and to easily choose (by clicking on it) a specific target or
component symbol, it is necessary to first “zoom” (magnify) the display. Similarly, you may wish to zoom the
Mass Spectral Display to see greater detail of the mass spectral peaks.

By using the “click-drag-release” technique, the display can be zoomed individually in either the x-direction or the
y-direction, or in both directions simultaneously.
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Note:  “Click-drag-release” is as follows. First click and hold the left mouse button at one end of the
desired linear range, or one corner of the desired rectangular area. Now drag the mouse pointer to the
opposite end or corner of the desired selection and finally release the button.

To zoom in the x-direction, do a click-drag-release operation just below the x-axis. On releasing the mouse
button, the selected area is redrawn to fill the whole width of the display area.

To zoom in the y-direction, do a click-drag-release operation just to the left of the y-axis. On releasing the mouse
button, the selected area is redrawn to fill the whole height of the display area.

To zoom a rectangular area of the display, do a click-drag-release operation within the display area to “rubber
band” (mark out) the area to be magnified. On releasing the mouse button, the selected area is redrawn to fill the
whole display area.

To cancel the effects of a zoom, right-click anywhere in the relevant display and click Unzoom or, if available,
Unzoom All on the offered menu (for more details see 3.3.1.1 Context Menu for the Chromatogram Display
and 3.3.2.1 Context Menu for the Mass Spectral Display).

2.5 Results Window Appearance

Whereas the Confirm window shows results for targets and components, the Results window only shows
information for targets.

The Results window has 3 basic areas and is fully described in Chapter 4 AMDIS Results Window.

AMDIS-Results - CARD5P.D
C:AMISTD2AAMDIS I2ADATANHPACARDEP

RT (min): 14 identifications have been made:
104187 &
11.5778 Hexadecanoic acid, methyl ester
12.0128 n-Hexadecanoic acid
12,7847 - Hexadecanoic acid, ethyl ester
0] 13.0961 i epanipyrirm
136843 Oectadecanoic acid :
|| Caontral Panel 140971 % |Flutolanil lnfol_rggmn b
Confirm I Component: Match:
Width = 4.3 scans A | [Net=90 A
Print... I Purity = 23% Weighted = 95 =
Model = 194 m/z [59) Simple = 84
Load Results... | Min. Abund. = 0.19% - Reverse = 95 o
Library | Spectia | Settings | Standards | @A/QC | S/N | Options |
17 spectra in C:\Program Files\NISTAAMDIS32\TUTORIALAPESTPLUS. MSL View
57103 A |Caffei
57-11-4 e
5g-08-2 Infarmation Tabs
106-28-5
112-39-0
h44-63-8
628-97-7

BI013 o Fomula [CBHIONAD2 RI: [1820 Class:

Figure 7 - Results window shows only the non-graphical results of an analysis
The three areas of the Results window are:
- Control Panel

- Information Lists
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- Information Tabs
The Control Panel is a series of command buttons that control the operations available in the Results window.

The Information Lists area has four sections arranged more or less as quadrants. The upper-left quadrant is a
list of retention times for all targets. The upper-right quadrant is a list of “hits” (identifications) from a target
library. The lower two quadrants provide various details about the target as determined during the deconvolution
process. When you click on a value in either upper quadrant, the lower two quadrants and certain of the tabs in
the Information Tabs area will change to reflect the chosen retention time or hit.

The Information Tabs area has a number of selectable tabs. The Library and Spectra tabs change to reflect the
selection in the Information Lists. Other tabs show data that are independent of the particular targets and so do
not change as different selections are made.

2.6 Analysis Types Overview

AMDIS supports several different “analysis types” for determining whether or not deconvoluted spectra from
samples match any of the target compounds (targets) stored in a referenced “target library”. The analysis type
you choose will depend to a large extent on the type of data that you are working with. Of particular significance
is whether or not you are using retention indices and, if you are, whether you are utilizing internal standard
compounds within a sample for their computation, or whether you are using an external calibration file holding
retention index values.

For full details of the analysis process and analysis types see 6 Analysis.
The analysis types are:
- Simple

Only mass spectra are used in determining target matches; so no use is made of retention time or
retention indices (2.7 Analysis Type - Simple).

- Use Retention Time

Following a target match determined by mass spectral comparison, the compound’s retention time is
compared against the library value to confirm the match. (2.8 Analysis Type - Use Retention Time).

- RI Calibration/Performance

A clean mixture of known composition is acquired and the data used to create an RI Calibration Data file
for use by other appropriate analysis types (2.9 Analysis Type - Rl Calibration/Performance).

- Use Retention Index Data

Following a target match determined by mass spectral comparison, the compound’s retention index is
computed using an external, RI Calibration Data file, such that the quality of the match can be further
assessed (2.10 Analysis Type - Use Retention Index Data).

- Use Internal Standards for RI

Known compounds (the “internal standards”) are co-injected with the sample. Mass spectral matching
determines which targets and internal standards are present and the retention times of the found internal
standards are used to compute retention indices for the targets, in order that the quality of their match can
be further assessed (2.11 Analysis Type - Use Internal Standards for RI).

- Use RI Calibr. Data + Internal Std.

Internal standards are co-injected with the sample, but target matching is determined as for the Use
Retention Index Data type and does not take any account of the internal standard retention times. The
internal standards are simply used for reporting purposes and permit you to check that the acquisition
system is functioning correctly (2.12 Analysis Type - Use RI Calibr. Data + Internal Std.).

— Performance Check for RI
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A clean mixture of known composition is acquired and the data for “performance check” compounds are
recorded and reported so that you can determine how well the acquisition system is performing (2.13
Analysis Type - Performance Check for RI).

2.7 Analysis Type - Simple
This example illustrates the most basic operation of AMDIS, which is to locate and extract significant spectra
from a GC/MS data file and to then compare them against an AMDIS Target Compounds Library.

It also describes the interactive ability to search a component’s spectrum against the main NIST mass spectral
database and any other NIST-format libraries (2.7.1 Searching the NIST Database).

Note: A Target Compounds Library has a “.MSL” file extension.
For more detail about this analysis type see 6.1.1 Simple.

It is a prerequisite of this type that a Target Compounds Library exists. For the purpose of this example, one is
provided, but if you want to learn more about them, refer to section 8.1 Library Types.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open. The window shows the file’s TIC in the upper half
(Chromatogram Display) and the spectrum at the center of the displayed TIC range is shown in the lower
half (Mass Spectral Display); Figure 2 - Confirm window showing unprocessed data.

2) Click Analyze | Analyze GC/MS Data to invoke the Analyze GC/MS Data dialog.

Analyze GC/MS Data X

GC/MS Data ... | |E:\NISTMMDISBE\DATA\HP\C&\HDSP.D |

Type of analysis: |5imple ﬂ

Target Library .. | |onsite.msl |

| |
[0, | |

Cancel | Settings ... | Help |

Figure 8 - Analyze GC/MS Data dialog (Simple)

Note that, the text box to the right of the GC/MS Data button shows the current data file selection and
Type of analysis shows Simple.

3) Click Target Library to invoke the Analysis Settings dialog, showing the Libr. tab.
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4)

5)

Analysis Settings

Identif.] Inghr. ] Decorr.,  Libr. IQMQC] Scan Sets]
5 libraries/R| data:

Target Compaounds Libram
Internal Standards Library
Calibration/Standards Libram
RI Calibration Data

Wiew

i

Select New...

Target Compounds Library

ONSITE MSL

Save&s...| Cancel | Default | Help |

Figure 9 - Analysis Settings dialog (Libraries tab)
Click Select New and in the Target Compounds Library dialog, locate and select the file PESTPLUS.MSL.
Note: PESTPLUS.MSL and other supplied libraries are normally installed in AMDIS32\LIB.

Click Open to return to the Analysis Settings dialog with the full path of the PESTPLUS.MSL file shown
after Target Compounds Library in the lower half of the dialog.

Click Save to return to the Analyze GC/MS Data dialog.

Analyze GCIMS Data X

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HF’\E.-’-\F|D5F'.D |

Type of analysis: |Simple ﬂ

Target Library . ||I::\NIST\.t'-‘-.MD|832\LIE\PESTPLUS.M5L |

| |
[ . | |

Previous analyziz resultz will be replaced |

Cancel | Settings ... | Help |

Figure 10 - Analyze GC/MS Data dialog readied (Simple)

The Intern. Std. Lib and RI Calib. Data buttons in the dialog are disabled. A Simple analysis does not

involve the use of internal standards, nor does it take any account of retention index information. We are
now ready to perform the Simple analysis. Click Run.

Progress dialogs indicate the processing operations being performed and within a few seconds the
Confirm window is redisplayed showing the results of the deconvolution process for a Simple analysis.
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| Librany Hit: propoxur and Extracted spectrum
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Figure 11 - The results of a Simple analysis

The file’s TIC is presented in the Chromatogram Display area and you will see that some, but not all, of
the strong peaks have a T mark above them. These are the components that have been identified as
target compounds in the PESTPLUS Target Compounds Library; where 16 of its 17 entries have been
identified.

There are also a large number of other components, as shown by the ¥ symbols without a T above them. These
are compounds that have been extracted from the data file, but that have no match in the library.

6)

To see components in more detail, it is necessary to expand the display. As an example, position the
mouse pointer at the top of the TIC graphical display area at about 15.5 min. While holding down the left
mouse button, drag the mouse to the bottom of the TIC window at about 16.5 min. You will see a “rubber
band” box as you drag the mouse and when you let go of the left mouse button the display expands and
two unidentified and relatively significant peaks can be easily seen (at times 15.7060 min and 15.7768
min).

Abundance 16 targets (7), 315 components '(_')

U - —_— S —
Time: 15.588 15.662 15.736 15811 15885 15950 16.033 16.107 16.181 16255 16.330 16.404 16478
Figure 12 - Expanded chromatogram

If you make a mistake with the rubber-banding, you can always right-click anywhere in the Chromatogram
Display area and then click Unzoom to correct the most recent rubber-banding, or if appropriate Unzoom
All to immediately restore the display to its full range.

Individual components can be selected by either clicking on the blue ¥ above them, or by clicking on their
retention time value in the Information Lists area. The currently selected component is identified by its ¥
changing in color from blue to red.
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Note: The same selection mechanism and color changes apply when viewing targets (T). Also,
as a component or target is selected, all of the other information in the Confirm window changes to
reflect the new selection.

7 The deconvolution process does have a few parameters that can be changed by the user and so let’s see
where these are.

On the Analyze menu click Settings and in the Analysis Settings dialog, click Deconv. to select its tab.

Analysis Settings

\denti. | Instr,  Deconv. |Libr. | 0&/0C | Sean Sets |

I'I 2 Component width

[ Omit iz

Adiacent peak subtraction.  |Ope -

Resalution: I Medium - I
Sengitivity: IMedium 'I
Shape requirements: I M edium - I

Savegs...l Cancel | Default | Help |

Figure 13 - Deconv. tab of Analysis Settings dialog

The Analysis Settings dialog is described in detail in 6.3 Analysis Settings, but for now simply change
Sensitivity to Low and click Save. A message appears noting that the parameters have changed and
asking if you want to reanalyze. Click Yes.

Abundance 4 targets (T), 22 components (']r
100

T

75

S0

1}
Time: 15,588 15.662 15.736 15811 15.885 15959 16.033 16.107 16.181 16.255 16.330 1lo.404 16478
Figure 14 - After adjusted deconvolution parameters
You will see that the resulting display differs in 2 respects to the previous display.

First of all the header says 4 targets and 22 components (compared previously to 16 and 315, respectively).
This is because when a deconvolution analysis is run, it applies to the current display range only. In the
first instance the analysis was run when the full chromatogram was being displayed.

Note: The exact numbers reported for this range will depend on the actual retention time range
you previously selected by rubber-banding.

Secondly there are anyway less components now in the displayed range (22 compared to about 33). Note
in particular that a few closely paired components have been reduced to a single component (eg, around
15.91 min and 15.96 min). In some cases, additional targets might appear.

There are many parameters on the various tabs in the Analysis Settings dialog that control deconvolution,
detection and reporting in AMDIS. Fortunately, in most cases the default values will either work “as is”, or
will only require minor changes.

2.7.1 Searching the NIST Database

From AMDIS you can search the full NIST mass spectral database with a component.
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Continue as follows:
1) Click the ¥ above the large peak at 15.7768 min (or select it from the retention time list).
2) On the Analyze menu, click Go to NIST MS Program.

3) The NIST MS Search program is invoked and a dialog shows the progress of the search of the selected
component’s spectrum (this can take up to a minute or two when first invoked). The component will be
identified as Oleic Acid, a component of the analyzed oil.

Note: The exact library result here and elsewhere will depend on the installed libraries and the
search parameters currently set in the NIST MS Search program. The result here occurs when
using default search parameters and searching the Main and Replib libraries.

4) From the MS Search program use the ALT+TAB key, or the Windows task bar, to get back to AMDIS.
Select the peak at 15.7060 min and click Analyze | Go to NIST MS Program to again search the NIST
database. This peak will be identified as 9,12-Octadecadienoic acid (Z,2)-.

For further details see 3.1.2.6 Analyze | Go to NIST MS Program.
2.8 Analysis Type - Use Retention Time

If you wish to use retention times as an additional aid in identifying targets, AMDIS can utilize those stored in a
Target Compounds Library.
For more detail about this analysis type see 6.1.2 Use Retention Time.

It is a prerequisite of this type that a Target Compounds Library exists. For the purpose of this example, one is
provided, but if you want to learn more about them, refer to section 8.1 Library Types.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open. As normal, the window shows the file’s TIC in the upper half
(Chromatogram Display) and the spectrum at the center of the displayed TIC range is shown in the lower
half (Mass Spectral Display); Figure 2 - Confirm window showing unprocessed data.

2) Click Analyze | Analyze GC/MS Data to invoke the Analyze GC/MS Data dialog and set Type of analysis
to Use Retention Time.

Analyze GCIMS Data X

GC/MS Data .. | |E:\NISTMMDISBE'\DATA\HP\D&\HDSP.D |

Type of analpsis: SN R e

Target Library ... | |onsite.msl |

| |
[FEmss.. | |

Bun Cancel | Settings ... | Help |

Figure 15 - Analyze GC/MS Data dialog (Use Retention Time)

3) Click Target Library to invoke the Analysis Settings dialog and on the Libr. tab (with Target Compounds
Library highlighted) click Select New. In the Target Compounds Library dialog, navigate to the
AMDIS32\LIB folder, select the file PESTPLUS.MSL and click Open to return to the Analysis Settings
dialog.

4) Click Save to return to the Analyze GC/MS Data dialog.
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5)

6)

7

Analyze GC/MS Data X

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HP\E.-’-\HD5F'.D |

Type of analysis: | Use Retertion Time -]

fTarget Librany ¢ |E:\NIST\AMDISBE\LIE\PESTPLUS.MSL |

| |
[ |

Bun | Cancel | Settings ... | Help |

Figure 16 - Analyze GC/MS Data dialog readied (Use Retention Time)

The Intern. Std. Lib and RI Calib. Data buttons in the dialog are disabled. A Use Retention Time analysis
does not involve the use of internal standards, nor does it take any account of retention index information,
but there are a few analysis parameters that are specific to the Use Retention Time analysis.

Click Settings and in the Analysis Settings dialog click Identif..

Analysis Settings

Identi. llnstl. | Deconv. | Libr. | @4/0C | ScanSets |
B0 Mirimurn match factor

[~ Multiple identifications per compound

[~ Show standards [ Only reverze zearch
Type of analysis: |Use Retention Time ﬂ
RT nz i

Match factar penalties

Level |average - 20 Marimum penalty

10 MaRT in fibrary
Save&s...| Cancel | Default | Help |

Figure 17 - Analysis Settings dialog (Use Retention Time)

RT and its associated Match factor penalties are used by this analysis type only. These and the other
parameters on this tab are fully described in 6.3.1 Identif. (Identification) Tab, but for now note that No
RT in library is set to 10.

We are now ready to perform the analysis. Click Save to exit the Analysis Settings dialog and return to the
Analyze GC/MS Data dialog.

Click Run to start the analysis and within a few seconds the results are displayed.
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8)

9)

i AMDIS Chromatogram - Component Mode - CARDSP.D
File Analyze Mode View Library Options ‘Wwindow Help

oI" C:ANISTAMAMDIS32\DATAYHPICARD 5P.DIDATA . MS

A - - — = =
Time: 10.72 1131 1308 1366 1425 1484 1543 1602 1locD 1719 18.96

Abundance [20.3%]
100

115667 -

— 12.0045 | 7 2E10Dodecatrien-1-ol,
75 v 127765 - 2 T etradecanoic acid
13.0879 2.6.10-Dodecatisn--ol, 3.7,
s0 13 d5dR M2 RN ndrrAtiendnl 3 Y

,,,,,,,,,,,,,,,,,, 110 | Companent: atch:

15 width=28scans | [Expec BT =10.40 &

Purity = 33% 0 |Met=98 —

0 Model = TIC | |Weighted - 35 3

Time: 10.398 10.406 10415 10.423 10.431 — —
| Abundance [722] | Scan 41 (10.415 min) and Extracted spectrum (10.411 min)

100
75
50
25

1]
z:

| Librany Hit: propoxur and Extracted spectrum

75 100 125 150 175 200 215 250

Figure 18 - Use Retention Time analysis results

So that we can more easily examine the AMDIS results, on the Mode menu click Target Only. You will
see that only targets are now displayed.

Note:  You would switch back to viewing both by clicking Mode | Component (for more details
see 3.1.3 Mode Menu).

Whilst viewing targets, right-click anywhere in the upper right-hand quadrant of the Information Lists area
and you will be presented with a 2-entry menu.

» A
115687 - 2 |26.10-Dodecatrien-1-al, 3.7,
12.0045 | 7 26.10-Dodecatrien-1-ol,
127765- 2 Tetl  gect Hits Onl
13.0870 25 oe=ttsony o
17 4RdR |75 v AllHts Al
Component: Match:
width = 2.8 scans # | |Expec. AT =1040  »
Purity = 33% o Met=96 —
Model = TIC | [weighted = 96 -

Figure 19 - Controlling the displayed hits
Click Best Hits Only to display only the single best hit for each target.

Now click on the target symbols above the TIC chromatogram display, or click on retention times in the
Information Lists area, and you will conveniently see just the “best hit” name of each target is displayed;
with the currently selected one highlighted. Further, the displayed Component and Match information
relates to the selected target.

If you scroll the Match information for a selected target, you will see a RETENTION value reported under
Corrections.
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~ 13 4545 A | | Spiroxaming Y 16.0075 # | | Flutolanil ~
11.5687 2.6.10-Dodecatien-1-al, 3.7, 136761 Hexadecanoic acid, methyl & 171040 - 3 Tricozane
12.0045 Tetradecanaic acid 14.0838 n-Hexadecanoic acid 173141 Clethadim
1277E5 - 2 2.6.10-Dodecatrien-1-ol, 3.7, 14.3360 Hexadecanoic acid, ethyl est 17.9287 - 2 T efracozane

13.0870 Caffeine

13 4R45R | Snirxaming I J15 a3 ¥ I Nrtaderannic anid b

Companent: M atch: Component: Match: Companent: M atch:

Width = 2.8 scans | |Camections: A | |Width = 3.8 scans # | |Correchions: A Width = 4.2 scans | |Camections: A
Purity = 33% FETEMTIOM = 0.0 Purity = 9.0% RETEMTIOM = -10. Purity = 26% FETEMTIOM = -1.00

Model = TIC | | uncertain pks=-1.2 o | |Model= 222 m/z (147« | uncertain pks=-2.3 | |Model = 57 m/z | | uncertain pks=-4.7 4

Figure 20 - RETENTION correction to Net value

For most targets you will find that RETENTION is 0.0; for example propoxur. However, Mepanipyrim has
a value of -10.0 and Hexacosane a value of -1.0.

A value of 0.0 means that the target has been found within the RT window you specified on the Identif.
tab of the Analysis Settings dialog. The No RT in library value of 10.0 is given to Mepanipyrim because it
does not have an RT value in the PESTPLUS.MSL library. When the library’s expected retention time for
Hexacosane is compared to the found retention time for it, the difference is greater than the Identif. tab’s
RT window and hence a penalty is computed (-1.0 in this case).

The RETENTION penalty is applied to the computed Net (match) value for the target and so will reduce
the latter's magnitude; hence making the component a less favorable hit for the target. In this way, as a
target is found further away from its expected time, a larger penalty will be applied (up to the Maximum
penalty value on the Identif. tab of the Analysis Settings dialog).

If at this time you are interested in further details of this logic, see 6.3.1 Identif. (Identification) Tab.
2.9 Analysis Type - Rl Calibration/Performance

If you wish to use retention indices as an additional aid in identifying targets, or for checking the performance of
the acquisition system, AMDIS can utilize an RI Calibration Data file that holds a correspondence between
retention time and retention index. The compounds used when creating an RI Calibration Data file are referred to
as the “retention index standards”. If compounds are used for performance checking purposes, they are referred
to as “calibration check compounds”.

Note: An RI Calibration Data file has a “.CAL” file extension.
For more detail about this analysis type see 6.1.4 Use Retention Index Data.
You will learn that an RI Calibration Data file is used in three of the analysis types that we will soon examine.

This tutorial section illustrates how an RI Calibration Data file is created by analyzing a clean mixture of known
composition (often a “C-series” or “normal hydrocarbons” sample).

It is a prerequisite of this analysis type that a Calibration & Standards Library exists. For the purpose of this
example, one is provided, but if you want to read more about them, refer to section 8.1 Library Types.

Note: A Calibration & Standards Library has a “.CSL” file extension.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file ALK3.D and click Open.

2) Click Analyze | Analyze GC/MS Data to invoke the Analyze GC/MS Data dialog and set Type of analysis
to RI Calibration/Performance.
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3)

4)

5)

Analyze GC/MS Data

GC/MS Data .. | |I::\NIST\AMDI832\DATA\HP\ALK3.D

QTR R B [ 5ibration/Performance

Calib/Sids. Lib. | [ansite.csl

Rl Calib. Data ... |onsite.cal

Biun Cancel | Settings ... | Help |

Analyze GC/MS Data

Figure 21 - Analyze GC/MS Data dialog on entry (Rl Calibration/Performance)

The button that was labeled Target Library for a Simple and Use Retention Time analysis
is now labeled Calib/Stds. Lib..

Click Calib/Stds. Lib. to invoke the Analysis Settings dialog and on the Libr. tab (with
Calibration/Standards Library highlighted) click Select New. In the Calibration/Standards Library dialog,
navigate to the AMDIS32\LIB folder, select the file ALKANES.CSL and click Open to return to the Analysis
Settings dialog with the full path of the ALKANES.CSL file shown as the Calibration/Standards Library in
the lower half of the dialog. Click Save to return to the Analyze GC/MS Data dialog.

Click RI Calib. Data to invoke the Analysis Settings dialog and on the Libr. tab (with RI Calibration Data
highlighted) click Select New. Type ALKANES.CAL as the File name. Click Open to return to the Analysis
Settings dialog with the full path of the ALKANES.CAL file shown as the RI Calibration Data in the lower
half of the dialog. Click Save to return to the Analyze GC/MS Data dialog.

X

GC/MS Data ... | |C:\NIST\.&MDI832\DATMHF‘\.&LK3.D

Type of analysis: |H| Calibration/Performance

[~

Calib/Stds. Lib. | |C:\NIST\.&MDI832\LIB\-‘-‘«LKANES.CSL

TRICEIE Tate T |C:\NISTmMDISBE\LIBmLKANES.E.&L

Bun | Cancel | Settings ... | Help |

Figure 22 - Analyze GC/MS Data dialog readied (RI Calibration/Performance)

If ALKANES.CAL already exists, the message Previous RI calibration data will be
replaced! appears above the bottom row of buttons; otherwise this area is blank. When first running
this example, the ALKANES.CAL file should not exist. In any case, it can be overwritten for this
example, but should you in the future not want a file to be overwritten, simply click RI Calib. Data,
follow the process again and choose a File name that does not already exist.

The Intern. Std. Lib button in the dialog is disabled. An RI Calibration/Performance analysis does not
involve the use of internal standards. We are now ready to perform the analysis. Click Run.

A confirmation dialog appears for you to approve the file selections.
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Warning! System will use file

L4 TAAMDIS 3L IBAALKANES CSL

to build new calibration file
Con ThabDIS 32N LIBALEANES . Cal

Cancel |

Figure 23 - Confirmation dialog (RI Calibration/Performance analysis)

If you saw an overwrite warning in the previous dialog, it will reappear here (at the bottom); otherwise the
warning area is blank. Click OK to proceed.

6) Within a few seconds the Confirm window is redisplayed showing the results of the analysis.

5 AMDIS Chromatogram - Component Mode - ALK3.D
Fle Analyze Mode Yiew Lbrary Options ‘Window Help

ol” C:ANISTMAMDIS32\DATA\HPAALK3. D\DATA.MS

0 I —
Time: 1066 1126 1186 1246 16.68 1728 178
Abundance [20.0%]
100

75
50
25

Trdecane
Dodecane
Tetradzcane
Pentadecans
Hentaderane

|

Component Match

Rl = 16000 A [Ewec RT=1170 =

Widh=34scans  — RIAIB)=00
0 Purity = 58% | Net=100 2
Time: 10186 10193 10200 10206 10213 10219 10226 10.233 - -

Abundance [7014] | Scan 31 (10.206 min) and Extracted spectrum (10.207 min)

100
75
50
25

0
'z 100 125 150 175

| Library Hit 1/16: Hexadecane and Extracted spectium

75 100 125 150 175 200 225

Figure 24 - RI Calibration/Performance analysis results
You will see that all of the TIC peaks have been detected as Targets.

7) The RI Calibration Data file (.CAL) that we have created is not directly viewable within AMDIS, but is a
simple text file and can be easily viewed; for example, using Notepad.

I ALKANES.CAL - Notepad
File Edit Format Yiew Help

10.207 1600.0 100 878 Hexadecane
11.334 1700.0 100 960 Heptadecane
12.411 1800.0 100 938 Octadecane
13,440 1900.0 100 949 Monadecane
14.422 2000.0 95 942 Eicosane
16,253 2200.0 99 945 Docosane
17.9458 2400.0 100 244 Tetracosane
19,536 2600.0 94 577 Hexacosane

Figure 25 - RI Calibration Data file listing
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The pertinent information that it contains per entry is a retention time and the corresponding retention
index (for example, 10.207 and 1600.0, respectively, in the figure). The retention time is that of a
deconvoluted peak and the retention index is taken from the corresponding entry in the Calibration &
Standards Library (.CSL).

8) Finally, let’'s take a quick look at the Calibration & Standards Library that we started with.

On the Library menu click Build One Library. In the Build One Library editor that appears, click Files and
in the next dialog click Load Library. Change Files of type to Calibr. & Stds Library(*.CSL) and navigate
to the AMDIS32/LIB folder. Finally click ALKANES.CSL and Open to load the library into the Build One

Library editor.
C:\NISTMAMDIS 32\ IBMALKANES . CSL

Add: [ 10,2089 min ALK3] | | Edt. | Dokt | #3 of 26
#p Decane ~ ,—_l
cH Docosane Hide =
cp D_odec:ane Saortby Mame -
cp Eicogzane
cp Heneicozane Eiles...
cH Heptacozane =
cH Heptadecane Ezit
o Hewacosane Help
it Heradecane ¥ =
Formula: C7H1E A~
Chemical [D: 142-82-5
Rl = F00.00 ¥

Figure 26 - Calibration & Standards Library dialog

Here you can see some of the target compounds that we have just successfully located in the ALK3.D
data file.

Note: The “c” to the left of the compound name shows that the compound is a “calibration check”

compound and so will be used in this analysis type. A “p” signifies that a compound will be used as
a “performance check” compound.

If you click Edit you get the Spectrum Editor (Calibration/Standards Library) dialog for the currently
highlighted compound and you can see the sort of information stored for an entry. Click Cancel to exit
from the dialog and leave the values unchanged.

It's outside the scope of this section to discuss any further library details. As mentioned before, full details
can be found in section 8 Libraries; although we will mention a little more about this in the final tutorial
section (2.13 Analysis Type - Performance Check for RI).

2.10 Analysis Type - Use Retention Index Data

If you have retention index (RI) information stored in a Target Compounds Library, an Rl Calibration Data file can
be used as an additional quality check on the results determined by the standard AMDIS spectral comparison
process.

Note: A Target Compounds Library has a “.MSL” file extension and an RI Calibration Data file has a
“.CAL” file extension.

For more detail about this analysis type see 6.1.4 Use Retention Index Data.

The RI Calibration Data file is created as we have just seen using the RI Calibration/Performance analysis type
(2.9 Analysis Type - RI Calibration/Performance).

In the Use Retention Index Data analysis type the RI Calibration Data file is acting as an “external calibration”
file. In practice you only need to create a new one of these when the chromatographic conditions you are using
have changed significantly such that the correlation between retention time and retention index in the calibration
file is no longer accurate enough.

The Use Retention Index Data analysis type first identifies target compounds using spectral comparisons only
(exactly as in the Simple analysis type). Next it utilizes the actual retention times of the identified targets to
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compute their retention index values; by linear interpolation techniques utilizing the calibration data held in the RI
Calibration Data file. Only then does it determine what to do with these retention indices.

If you have elected to utilize RI information (see below), for each identified target it will compare its calibration-
computed RI value with the value held in the Target Compounds Library and will adjust the target’s match value
according to how good the fit is.

If you are not utilizing RI information, the target match value is not adjusted and the RI information is simply used
in reporting the deviation between computed and library RI values.

It is a prerequisite of this analysis type that a Target Compounds Library and an RI Calibration Data file exist.
Further, the calibration information can only be of any use for compounds in the library that have RI values
stored for them. For the purpose of this example, suitable libraries are provided, but if you want to learn more
about them, refer to 8.1 Library Types.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open.

2) Click Analyze | Analyze GC/MS Data and in the Analyze GC/MS Data dialog set Type of analysis to Use
Retention Index Data. Use the Target Library and RI Calib. Data buttons to select the PESTPLUS.MSL
and ALKANES.CAL files, respectively. The dialog should now resemble the following:

Analyze GC/MS Data EI

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HF’\E.-’-\F|D5F'.D |

Type of analysiz: | Use Retertion Index Data -]

Target Library . ||I::\NIST\.t'-‘-.MD|832\LIE\PESTPLUS.M5L |

[CANISTARMDISIALIBUALKANES CAL |

Bun | Cancel | Settings ... | Help |

Figure 27 - Analyze GC/MS Data dialog (Use Retention Index Data)

Note: The Intern. Std. Lib button in the dialog is disabled. This type of analysis does not involve
the use of internal standards.

3) Although retention index values are automatically computed in this analysis type, nevertheless we are
able to tell AMDIS exactly how to use them. Click Settings and in the Analysis Settings dialog click
Identif..

It's outside the scope of this section to discuss the details of the parameters in the bottom half of the
dialog, but they are fully described in 6.3.1 Identif. (Identification) Tab. For now, note that the Match
factor penalties group has its Maximum penalty value set at 20.
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4)

5)

Analysis Settings

i llnstl. ] Deconv.l Libr, ] QAHQC] Scan Sets]
[=41] inimum mateh factar

[~ Multiple identifications per compound

[~ Show standards [ Only reverze zearch

Type of analysis: |Use Retention Index Data ﬂ

Rl window: (20 + |0 w 0.01 Rl

Match factar penalties

Level |average - 20 Marimum penalty

10 MoRlinlibramy

Save | Save&s...| Cancel | Default | Help |

Figure 28 - Settings dialog (Use Retention Index Data)

We are now ready to perform the analysis. Click Save to exit the Analysis Settings dialog and return to the
Analyze GC/MS Data dialog.

Note: If the selected GC/MS data file has previously been analyzed, the message Previous
analysis results will be replaced! appears above the bottom row of buttons; otherwise this area is
blank.

Analyze GC/MS Data X

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HF’\E.-’-\F|D5F'.D |

Type of analysiz: | Use Retertion Index Data -]

Target Library . ||I::\NISTMMDIS32\LIE\PESTPLS2.MSL |

| |
Rl Calib. Data .. |l::\NISTk&MDISBE'\LIE\ALKANES.E.-’-‘«L |

Previous analyziz resultz will be replaced |

Bun | Cancel |

Heip |

Figure 29 - Analyze GC/MS Data dialog showing warning (Use Retention Index Data)

When first running this example, the analysis results file for CARD5P.D should not exist. In any case,
previous analysis results for a sample are always overwritten when a new analysis is performed and so
this warning is completely normal as you reanalyze samples with different parameters. Click Run to start
the analysis. Within a few seconds the results are displayed in the format you are now accustomed to.

We will now take this opportunity to learn a little more about the Information Lists area of the display. We
previously saw how to control the displaying of all hits or just the best hits. Now we shall see how to
undock the Information Lists area so that we can conveniently view all of a hit’s results information at once
without needing to scroll.

First select the target at retention time 14.3360 minutes.

Now right-click in the upper left-hand quadrant of the Information Lists area and you will be presented with
a 2-entry menu.
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| Mepanipyrim

8551 ; 0ic: acid |
159358  MIST Library » =
16.0075%  Undock
17 A4 = renArnzAne hdl

Component: b atch:

Rl =15991.2 # |Espec. AT =1440  »~
Width =29 scan: — |RIRIBI=1.2 —
Purity = 443 Rl Met =92 Rl

Figure 30 - Controlling docking and undocking
Click Undock. The Information Lists area now becomes a moveable window.

17.78 18.37 1895 19.55

14,0833 acid, eth
| Meparipyrim

15.8551 v Octadecanoic acid

1R Q2RO [ N P ey |

Component; Match:

Rl =1991.2 # |Expec. RT =14.40
Whidth =29 zcan: 0 |RIRIib| =12
Purity = 44% a | [Met=32

Figure 31 - Information Lists area in “Undock” mode

You can now use Windows techniques to drag and expand the window. Experiment moving and stretching
it. Note especially that, if you stretch the window at the top edge, it increases the relative size of the upper

guadrants, whereas if you stretch it at the bottom edge, it increases the relative size of the lower
guadrants.

Expand the window until you can see all of the Match information for the target; for example:

? Spiroxaming
Heradecanoic acid, methyl ester

0 -
Time: 10.72 1131 1308 1366 1425 1484 1543 16.02 16.60 iy -
Abundance [7.50%] Oetadecancic acid

Flutalanil
Loyl ¥ Tricasane o
tatch:
Expec. AT =14.40
"Width = 2.9 scans RI-Rllib) =1.2
Furity = 447 Net = 92
Model = 88 m/z ‘Weighted = 93
Min. Abund. = 0.16% Simple = 92 | it
Amount = 0.1387% Reverse = 94
Time: 14.336 14344 14.352 Scan =517 Corections:
Abundance [568] | Scan 517 (14.336 min) and_Extracted spectrum |55y 2 5! I %
Base Peak = 55288 reverse logic = 1.2
Ares = 958698 few peaks =0.0
Intgr. Signal = 958436 puiity = 0.5
Extrawidth =1-0 high threshold = -0.0
scaling = 0.0
adiacent peaks = 0.0
flagged peaks = -0.7
AT-RT(ib) = -0.064

miz: 100 125 150 175 200 225 2o =
| Library Hit: Hexadecanoic acid, ethyl ester and Extracted spectrum

25 50 5 100 125 150 175 200 225 250 275 300 325 350

Figure 32 - Undocked Information Lists area showing all Match information
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6)

The Information Lists area is fully explained in 3.3.3 Information Lists, but for now we shall just highlight
a few values relating to RI.

In the Match area Hexadecanoic acid, ethyl ester has an RI-RI(lib) value of 1.2, indicating how close the RI
match is. This value is the difference in RI between the value computed for this component from the RI
Calibration Data file (.CAL) and the value held in the Target Compounds Library (.MSL). The calculated
value is shown in the Component area and is 1991.2 in this case; with 1900.0 being the library value.

Note: If the RI-RI(lib) label and value are absent, this will be because the library entry does not
have an RI value specified.

The Net value (92 in this case) is an overall indicator of the matching process and takes all Corrections:

into account. Finally note that in the Corrections: list, the RETENTION value is 0.0. We will learn more
about this in a moment.

In the upper-left pane select 13.0879 and observe the values in the lower panes change as it is selected.

CANISTMAMDIS32\DATAAHPACARD 5P.D\DATA. .. CANISTVAMDIS32\DATAAHPACARD 5P.D\DATA. ..

11.5687 A | | proposur - 136761 A | | Mepatipyrim ~
12.0045 28,100 odecatrien-1-ol, 3,7.11 -trime 14.0838 Octadecanoic acid
12.7765- 2 Tetradecanaic acid 14,3360 Flutalanil
13.0873 2.6.10-0 odecatrien-1-ol, 3,7.11 -trime 15.8551 Tricozans
134545 77 2,6,10-Dodecatrien-1-ol, 3.7.11 15.9358 77 Tetracozane
136761 16.0075 77 Hexacosane
14.0888 ? Spiroxanine 17.1040- 3 ? Clethodirm
14,3360 Hewxadecanoic acid, methyl ester 17.3141 Tehacozane
15.8551 n-Heradecanoic acid 77 He
15,9358 Hexadecanoic acid, ethyl ester 197617
1R MN75, ¥ | Menaninurin bt
Component: b atch: Component: b atch:
Rl =18E5.8 Expec. RT =13.00 Rl =23597 8 Expec. BT = 20.00
Width = 4.3 scans o] = 45.5 Width = 30 scans B Fle] = 2024
Purity = 25% Met = 86 Furity = 45% Met =63
Model = 134 m/z [35] Weighted = 96 Model = 57 mi'z ‘wieighted = 81
Min. Abund. = 0.38% Simple = 88 Min. Abund. =0.11% Simple = 94
Amount = 0,064 7% Reverse = 96 Amount = 01613 Reverse = 90
Scan = 366 Comections: Scan =953 Comechions:
Peak Tailing=1.5 RETEMTION = -6.4 Peak Taiing=1.2 RETEMTIOMN =-20.0
S/M [total) =126 uncertain pks =-1.2 S/M [total) = 284 uncertain pks=-1.4
Baze Peak = 23937 reverse logic = 0.7 Baze Peak = 78779 reverse logic = 3.3
Area = 449861 few peaks = 0.0 Area = 1121004 few peaks = 0.0
Intar. Signal = 392347 purity = 0.2 Intar. Signal = 1083632 purity = 0.5
Eutra 'Width = 2-4 high threzhold = -0.1 Extra 'width = 1-1 high threshold = -0.0
zcaling = 0.0 zcaling = 0.0
adjacent peaks =-2.0 adjacent peaks = 0.0
flagged peaks = -0.4 flagged peaks = -0.2
RT-RT(ib] = 0.083 RT-RT(lib] = -2.071

Figure 33 - Caffeine and ?? Hexacosane

The RI-RI(lib) value of 45.8 is again the difference between the RI value computed for this target (1865.8)
and the value stored in the library (1820); and so 1865.8-1820.0 yielding -45.8. Finally note that the
RETENTION value is -6.4. Since the Net value is adjusted by the summation of correction values, this
relatively large negative penalty has had a significant impact on the final Net value.

In the upper-left pane select 17.9287. and in the upper-right pane select ?? Hexacosane. The first point to
note about this hit is the preceding ??. A double ? indicates a Net match value of 60-69 and in our case
the value is 63.

A large RI difference gives rise to a large RETENTION; but remember that in the Analysis Settings dialog
you can set a maximum limit to the RETENTION value (Maximum penalty = 20 in our case); which is
always applied in a negative sense.

It's outside the scope of this section to discuss any more of the details of the Information Lists area or the
Analysis Settings dialog’s values. However, if you wish to quickly see the effect of changing the Maximum
penalty value, go into the Analysis Settings dialog and change it to 10. Now save the changes and
reanalyze the sample. You will see that Hexacosane hit for the target at 17.9287 minutes now has a Net
value of 73 and appears with only one ? (since the match value is now between 70 and 79). RETENTION
has a value of -10.0; the maximum allowed this time.
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2.11 Analysis Type - Use Internal Standards for RI

If you have retention index (RI) information stored in a Target Compounds Library, an Internal Standards Library
(.ISL) can be used to aid the target identification process. To take advantage of this it is also necessary that one
or more of the internal standard compounds represented by the library are co-injected with the sample.

Note: A Target Compounds Library has a “.MSL” file extension and an Internal Standards Library has
a “.ISL” file extension.

For more detail about this analysis type see 6.1.5 Use Internal Standards for RI.

The Use Internal Standards for Rl analysis type first identifies target and internal standard compounds using
spectral comparisons only (exactly as in the Simple analysis type). Next, using the known RI values and actual
retention times of the internal standards that have been found, it computes RI values for all of the identified
library targets using linear interpolation techniques.

Only now does it determine what to do with these retention indices. If you have elected to utilize RI information
(see below), for each identified target it will compare its computed RI value with the value held in the Target
Compounds Library and will adjust the target’s match value according to how good the fit is. Otherwise the target
match value is not adjusted and the RI information is simply used in reporting the deviation between computed
and library RI values.

At the completion of every analysis, a QA/QC report is created that provides information about all of the internal
standards that have been found, as well as those that were not found.

It is a prerequisite of this analysis type that a Target Compounds Library and an Internal Standards Library exist.
Further, the internal standards’ information can only be of any use for compounds in the library that have RI
values stored for them. For the purpose of this example, suitable files are provided, but if you want to learn more
about them, refer to 8.1 Library Types.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open.

2) Click Analyze | Analyze GC/MS Data and in the Analyze GC/MS Data dialog set Type of analysis to Use
Internal Standards for RI. Use the Target Library and Intern. Std. Lib buttons to select the
PESTPLUS.MSL and INTSTD2.ISL files, respectively. The dialog should now resemble:

Analyze GC/MS Data E‘

GC/MS Data .. | |E:\NISTMMDISBE'\DATA\HP\D&\HDSP.D |

Type of analysis: |U$e Intemal Standards for Rl j

Target Library ... ||E:\NIST\.&MDI832\LIB\F’ESTF‘LUS.MSL |

[ntem S Uk 3] |CANISTAAMDISIZALIBANTS TD2ISL |

[FEmss.. | |

Bun | Cancel | Settings ... | Help |

Figure 34 - Analyze GC/MS Data dialog (Use Internal Standards for RI)

Note: The RI Calib. Data button in the dialog is disabled. This type of analysis does not involve
the use of an RI Calibration Data file.

3) Although retention index values are automatically computed in this analysis type, we still need to tell
AMDIS exactly how to use them.
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4)

5)

Click Settings and in the Analysis Settings dialog click Identif.. Now set Minimum match factor to 65.

We are now ready to perform the analysis. Click Save to exit the Analysis Settings dialog and return to the
Analyze GC/MS Data dialog.

Click Run to start the analysis. Within a few seconds the results are displayed in the usual format.

Set the Information Lists area to view only the best hits and then examine RI-RI(lib) values for the found
targets.

Note: If the RI-RI(lib) label and value are absent, this will be because the library entry does not
have an RI value specified.

You will see that Caffeine (found at 13.0879 minutes) has a value of 0 and is a perfect match. In fact
Caffeine is one of the two internal standard compounds in the Internal Standards Library (INTSTD2.I1SL)
and is also a target compound in the PESTPLUS.MSL Target Compounds Library. When an internal
standard is also found as a target it will always have a value of exactly 0. The other internal standard is
pentacosane, but this is not in the target library; in fact it has been deconvoluted as a component at
18.783 minutes (Figure 37 - AMDIS Results - QA/QC report).

Now let’s look at the QA/QC report that was mentioned earlier and take the opportunity to briefly discuss
the AMDIS Results dialog.

Click Info (found near the top left of the Confirm window) to display the AMDIS Results dialog.

AMDIS-Results - CARDSP.D X
Library | Settings | Standards | @a/aC| 5M |

17 spectra in CAMISTAMDISZALIB\PESTPLUS MSL View

57103 A | Caffeine

57114

106285

112330

514638

628977

BIDT3 & Fomula: [CaHION4D2 R [1820 Class:

Hep |

Figure 35 - AMDIS Results dialog (Library tab)

When it appears, the dialog presents the Library tab and shows information from the Target Compounds
Library for the currently selected target (Caffeine in our example). Note the textual header giving the name
of the Target Compounds Library and saying how many spectra there are in it.

Click Standards to display a tab listing pertinent non-spectral information about all of the internal
standards in the Internal Standards Library.

AMDIS-Results - CARDSP.D §|

Library | Settings Standards]umucl s
s |[*15: CAMIS T AMDIS3ZLIBANTSTD2ISL |

RI Mames

182000 Caffeine RT=131
2800.00 Pentacosane RT=18.8

Figure 36 - AMDIS Results dialog (Standards tab)
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6)

Note: The RI calib radio button is disabled. The “RI Calibration” information is only available
when an RI Calibration Data file (.CAL) has been used in an analysis (we will briefly examine this in
the next tutorial section).

Now click QA/QC to view the QA/QC “Results” report and scroll down to the bottom of the report.

AMDIS Results - CARDSP.D 3
Librar_l,l] Settings] Standards  GA/UC l SN ]
[* Results | [ Performance |
Column Bleed [m/z 207): ~

median low BT 5/M=8, high BT 5/MN=23
Identified 2 of 2 Intemnal Standards
115TD Caffeine
Defined RI = 1820.0, RT[obzerved] = 13.088 min., BT [expected] = 13.10, MF = 93
21570 Pentacozane
Defined RI = 2500.0, RT[obzerved] = 18.783 min., RT[expected] = 18.80, MF = 94

Lone | Help |

Figure 37 - AMDIS Results - QA/QC report

Information about the internal standards that have been found is presented. If any of the internal
standards have not been found, a separate list of those would also be presented. We will learn about the
Performance radio button later (2.13 Analysis Type - Performance Check for RI).

The Settings tab presents important parameter values used for the most recent analysis and the S/N tab
provides various information relating to the signal-to-noise analysis performed on the data file. The
discussion of these tabs and further details of the other tabs is outside the scope of this section, but they
are fully described in Chapter 5 Auxiliary Information.

Note: It is important to understand that much of the information presented in the AMDIS Results
dialog relates to the analysis results currently being examined. As such, these values are not
necessarily those that would be used for a new analysis, as analysis settings may have been
modified in the Analysis Settings dialog (3.1.2.2 Analyze | Settings). The exception is that the
library information is taken from the current state of the library; which in general may have been
edited since the analysis.

Click Done to close the dialog.
Finally, let’'s take a quick look at our Internal Standards Library.

On the Library menu click Build One Library. In the Build One Library editor that appears, click Files and
in the next dialog click Load Library. Change Files of type to Internal Std. Library(*.ISL) and navigate to
the AMDIS32/LIB folder. Finally click INTSTD2.ISL and Open to load the library into the Build One Library

editor.
C:ANISTMAMDIS 32\ IBINTS TD 2. ISL

Add: [ 13,0953 min CARD5P] | | Edt. | Delete | #1af 2
Caffeine ,—_|
Pentacozane Hide ~

Sort by Mame =
Filez...
Exit
Help
Formula: CBH10M402 ~
Chemical ID: 58-08-2
Rl =1820.00 b/

Figure 38 - Internal Standards Library dialog
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Here you can see the list of internal standard compounds that we have just successful located in the
CARDS5P.D data file.

If you click Edit you get the Spectrum Editor (Internal Standards Library) dialog for the currently
highlighted compound and you can see the sort of information stored for an entry. Click Cancel to exit
from the dialog and leave the values unchanged.

It's outside the scope of this section to discuss library details any more. Full details can be found in 8.1
Library Types.

Click Exit to return to the Confirm window.
2.12 Analysis Type - Use RI Calibr. Data + Internal Std.

The Use RI Calibr. Data + Internal Std. analysis type is equivalent in operation to the Use Retention Index Data
analysis type that you have already learned about. Therefore, to derive maximum benefit, you need a Target
Compounds Library with retention index (RI) information stored in it and an RI Calibration Data file.

An Internal Standards Library is also required, but unlike in the Use Internal Standards for RI analysis type we
have just examined, the internal standards are used only as a functional check of the acquisition system and are
not used in predicting target Rl values; since this is done using the RI Calibration Data file.

Note: A Target Compounds Library has a “.MSL” file extension, an RI Calibration Data file has a
“.CAL” file extension and an Internal Standards Library has a “.ISL” file extension.

For more detail about this analysis type see 6.1.6 Use RI Calibr. Data + Internal Std..
As in the Use Internal Standards for Rl analysis type, internal standards are co-injected with the sample.

The Use RI Calibr. Data + Internal Std. analysis type first identifies target and internal standard compounds
using spectral comparisons only and then computes retention index values for the identified targets using the
calibration data held in the RI Calibration Data file.

If you have elected to utilize RI information (using the Analysis Settings dialog), for each identified target it will
compare its calibration-computed RI value with the value held in the Target Compounds Library and will adjust
the target’s match value according to how good the fit is. If you are not utilizing Rl information, the target match
value is not adjusted and the RI information is simply used in reporting the deviation between computed and
library RI values.

The deviation between the expected and observed retention times of each internal standard is given in the
QA/QC report (see below for details).

It is a prerequisite of this analysis type that a Target Compounds Library, an RI Calibration Data file and an
Internal Standards Library exist. Further, the calibration information can only be of any use for compounds in the
target library that have Rl values stored for them. For the purpose of this example, suitable files are provided.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open.

2) Click Analyze | Analyze GC/MS Data and in the Analyze GC/MS Data dialog set Type of analysis to Use
RI Calibr. Data + Internal Standard.. Use the Target Library, Intern. Std. Lib and RI Calib. Data buttons
to select the PESTPLUS.MSL, INTSTD2.ISL and ALKANES.CAL files, respectively. The dialog should
now resemble:
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3)

4)

Analyze GC/MS Data X

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HP\E.-’-\HD5F'.D |

Type of analysis: | LUse RI Calibr.Data + Internal Std. -]

Target Library .. ||E:\NISTMMDISBE\LIE\PESTPLUS.MSL |

Intem. Std. Lib ... | |E:\NIST\.&MDI832\LIB\INTSTD2.ISL |

QITelb Data | |CANISTWAMDISIALIB\ALKANES.CAL |

Bun | Cancel | Settings ... | Help |

Figure 39 - Analyze GC/MS Data dialog (Use RI Calibr. Data + Internal Std.)

Although retention index values are automatically computed in this analysis type, we still need to tell
AMDIS exactly how to use them.

Click Settings and in the Analysis Settings dialog click Identif.. Now set Minimum match factor to 65.

We are now ready to perform the analysis. Click Save to exit the Analysis Settings dialog and return to the
Analyze GC/MS Data dialog.

Click Run to start the analysis. Within a few seconds the results are displayed in the usual format.

Set the Information Lists area to view only the best hits of the targets and then examine RI-RI(lib) values
for the found targets.

Note: If the RI-RI(lib) label and value are absent, this will be because the library entry does not
have an Rl value specified.

If you check the value for the Caffeine internal standard you can see that it is no longer exactly 0; and so is
unlike the previous Use Internal Standards for Rl analysis method where it was exactly 0. This time the
internal standards are being treated more or less the same as normal targets and in this case are subject
to the normal RI computation (from the RI Calibration Data file) and RI adjustments.

We will soon discuss this in a little more detail, but before we do click Info to display the AMDIS Results
dialog and then click Standards to display RI calib data. This is a list of all compounds in the RI
Calibration Data file and shows their stored RT, Rl and Names information.

AMDIS Results - CARDSP.D §|

Library | Settings Standards | gav/ac| sm |

[ Rl alib; CAISTWAMDISI2ALBMALKANES.C| [ 15 CANISTWAMDISIZLIBMNTSTD2ISL |
RT Rl M ames

10.207 16000 Hexadecans A~
11.334 1700.0 Heptadecans

12411 18000 Octadecane

13.440 13000 Monadecane

14,422 20000 Eicosane

16.283 22000 Docosane

17.949 24000 Tetracosane

19536 2B00.0 Hexacosane b

Hep |

Figure 40 - AMDIS Results dialog (Standards tab, RI calib)

Itis this RT and RI calibration information that is used to predict the RI of a target from its found RT (see
below).

If you click IS, you will see the same type of information as described previously for the Use Internal
Standards for RI analysis type.
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Similarly, click QA/QC and scroll down to the bottom of the Results section. You will again see that both of
the internal standards have been found. The difference between RT(observed) and RT(expected), together
with the match value (MF), give some indication of how well the overall acquisition system is performing.

AMDIS Results - CARDSP.D §|

Libraryl Settingsl Standards  GAQC l SN ]
[* Results | [T Perfomance |

Column Bleed [mdz 207); -
median low BT 5/M=8, high BT 5/M=23

|dentified 2 of 2 R.1./Intermal Standards

115TD Caffeine

Defined Al = 1820.0, AT [observed) = 13.088 min.. RT[expected] = 13.10, MF = 86

21 5TD Pentacozane

Defined Al = 2500.0, AT [observed) = 18,783 min.. RT[expected] = 18.80, MF = 34

Done | Help |

Figure 41 - QA/QC results showing the internal standards

The discussion of these tabs and further details of the other tabs is outside the scope of this section, but
they are fully described in Chapter 5 Auxiliary Information.

Note: It is important to understand that much of the information presented in the AMDIS Results
dialog relates to the analysis results currently being examined. As such, these values are not
necessarily those that would be used for a new analysis, as analysis settings may have been
modified in the Analysis Settings dialog (3.1.2.2 Analyze | Settings). The exception is that the
library information is taken from the current state of the library; which in general may have been
edited since the analysis.

5) Now let's see how the RI Calibration Data file’s RT and Rl information are used.

Click Done to exit from the AMDIS Results dialog and then select Tetradecanoic acid in the undocked

Information Lists area. It will look similar to:
C:ANISTMAMDIS 32\DATAYHPACARD 5P.DADATA. MS C:ANISTAAMDIS 32\DATAYHPXCARD 5P. DADA TA. MS

104105 A || propasurn A 136761 # | |Hexadecanoic acid, methyl ester A
11.5687 26.10-Dodecatrien-1-al, 3.7.17-trirmethyl- 14.0838 r-Hexadecannic acid
T etradecatoic acid 14,3360 Hexadecanaic acid, athyl ester

127765 2.6.10-Dodecatrien-1-al, 3.7.17 -trimethyl- tepanipyri

13.0879 Caffeine 5 O

13.4545 7 Spiroxamine 16.0075

136761 Hexadecanoic acid, methyl ester 171040- 2 Tricozane

14.0838 n-Hexadecanoic acid 17.3141 ? Clethodim

143360 Hexadecanoic acid, ethyl ester 179287 Tetracozane

1R ARRT ! Menarninurim b 19 7R17 ¥ | Hexarnzans b
Camponent: Match: Carmponent: Match:

Rl =1762.3 E=psc. AT =12.00 Rl =2164.8 E=pec. AT =15.80

*fidth = 5.9 zcans RI-RIflib) = £.7 hfidth = 3.5 zcans RI-RI[lib) = 16.8

Purity = 57% Met =88 Purity = 43% Met =89

Model = TIC weighted = 89 Model = 73 miz [E7) Wweighted = 52

Min. Abund. = 0.25% Simple = 88 Min. Abund. = 0.14% Simple = 91

Amount = 0.130% Rewverse = 83 Amount = 0.547% Reverse = 33

Scan=234 Carrections: Scan =711 Carrections:

FPeak Taling =24

S/M [tatal] = 273

Base Peak = 35331
Max Amaount = 0.264%
Area = 1325330

Inkar. Signal = 1266034
Max. Area = 1833028
Eutra width = 1-0

RETEMTION =0.0
uncertain pks = -1.7
reverse logic =08
few peaks = 0.0
purity = 0.7
high threzhold = -0.0
zcaling = 0.0
adjacent peaks = 0.0
flagged peaks = -0.5
RT-RT(lib] = 0.005

FPeak Taling = 2.4
S/M [total] = 396
Base Peak = B2737
Area = 3002454
Intgr.Signal = 3504154
Eutra width = 1-3

RETEMTION =0.0
uncertain pks =-1.6
reverse logic = 1.1
few peaks = 0.0
purity = 0.5

high threzhold = -0.0
zcaling = 0.0
adjacent peaks = -2.0
flagged peaks =-0.9

RT-RT(iib] = 0.136

Figure 42 - Results for Tetradecanoic acid Figure 43 - Results for Octadecanoic acid

The RT of Tetradecanoic acid is 12.0045 and so the RI Calibration Data file is examined for the closest RT
value below this and the closest above (in this case 11.334 and 12.411 - Figure 40 - AMDIS Results
dialog (Standards tab, Rl calib). These two values and their corresponding RI values (1700.0 and 1800.0)
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are used to predict the RI of Tetradecanoic acid by simple interpolation (yielding Rl = 1762.3). The
difference between the computed RI value for Tetradecanoic acid and its value in the Target Compounds
Library (1768) is presented as RI-RI(lib) in the Match results area (1762.3 - 1768 = -5.7).

Further details of this calculation are outside the scope of this section, but they are fully described in 6.1.6
Use RI Calibr. Data + Internal Std..

Now select Octadecanoic acid and note its RT of 15.9358 (Figure 43 - Results for Octadecanoic acid).
The RT pair now used from the RI Calibration Data file are 14.422 and 16.259 (Figure 40 - AMDIS Results
dialog (Standards tab, Rl calib).

2.13 Analysis Type - Performance Check for RI

The Performance Check for RI analysis type is used as a check to see how well the acquisition system is
performing. You do this by first acquiring a clean mixture of known composition containing one or more
“performance check” compounds. You then analyze the results utilizing a Calibration & Standards Library and an
RI Calibration Data file; both of which we have already learned about in 2.9 Analysis Type - RI
Calibration/Performance.

Note: A Calibration & Standards Library has a “.CSL” file extension and an RI Calibration Data file has
a “.CAL” file extension.

For more detail about this analysis type see 6.1.7 Performance Check for RI.

The Calibration & Standards Library is a list of compounds that can be used in the creation of a RI Calibration
Data file (as described in 2.9 Analysis Type - Rl Calibration/Performance) and/or for performance checking
purposes.

First of all the Performance Check for Rl analysis type attempts to identify all compounds in the Calibration &
Standards Library using spectral comparisons only and then computes retention index values for the identified
targets using the calibration data held in the RI Calibration Data file.

If you have elected to utilize RI information (using the Analysis Settings dialog), for each identified target it will
compare its calibration-computed RI value with the value held in the RI Calibration Data file and will adjust the
target’s match value according to how good the fit is. If you are not utilizing RI information, the target match
value is not adjusted and the RI information is simply used in reporting the deviation between computed and
library RI values.

Finally, any “performance check” compounds that have been identified have their data added to the Performance
Log file. This file can be inspected at any time and by examining the details of the information, it is possible to
detect any gradual (or sudden) deterioration in the acquisition system that might indicate the need for remedial
action, or in some cases simply the creation of a new RI Calibration Data file.

It is a prerequisite of this analysis type that a Calibration & Standards Library and an RI Calibration Data file
exist. Further, the Calibration & Standards Library should have at least one compound identified as a
“performance check” compound. For the purpose of this example, suitable files are provided.

Before following the instructions below, ensure that AMDIS is in a known state by following the instructions in 2.2
Getting AMDIS into a Known State. There should now be an “empty” Confirm window displayed.

Since this tutorial illustrates the Performance Log, it would also be beneficial to start with that in a known state.
The Performance Log is actually a collection of 3 files that are located in the folder in which AMDIS is installed.
Their names are perfom.idx, perform.tDB and perform.txt. If these files already exist and you know you want to
preserve them, use standard Windows techniques to rename each of them before running this tutorial and then
afterwards delete the newly-created files and rename your saved files back to their original names.

Proceed as follows:

1) Click File | Open and in the Select Data File dialog, navigate to the \NISTO8\AMDIS32\TUTORIAL folder,
select the file CARD5P.D and click Open.

2) Click Analyze | Analyze GC/MS Data and in the Analyze GC/MS Data dialog set Type of analysis to
Performance Check for RI. Use the Calib/Stds. Lib. and RI Calib. Data buttons to select the
ALKANES.CSL and ALKANES.CAL files, respectively. The dialog should now resemble:
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3)
4)

5)

Analyze GC/MS Data X

GC/MS Data .. | |E:\NIST\AMDI832\DATA\HP\E.-’-\HD5F'.D |

Type of analysis: |F‘erformance Check far RI ﬂ

Calib/Stds. Lib. | |l::\NIST\AMDISBE'\LIE\ALKANES.ESL |

QITelb Data | |CANISTWAMDISIALIB\ALKANES.CAL |

Bun | Cancel | Settings ... | Help |

Figure 44 - Analyze GC/MS Data dialog (Performance Check for RI)

Note: The Intern. Std. Lib button in the dialog is disabled. This type of analysis does not involve
the use of internal standards.

Click Settings and in the Analysis Settings dialog click Identif.. Now set Minimum match factor to 65.

We are now ready to perform the analysis. Click Save to exit the Analysis Settings dialog and return to the
Analyze GC/MS Data dialog.

Click Run to start the analysis. Within a few seconds the results are displayed in the usual format.

If you undock and expand the Information Lists area and set it to show only best-hit data, the target list will
look something like:

77 Docozane

Tetracosane
Pentacosane
Hexacosane

Figure 45 - Information Lists area after Performance Analysis

Before we discuss the actual results of the Performance Check for RI analysis, let’s quickly examine the
Calibration & Standards Library that we used.

On the Library menu click Build One Library. In the Build One Library editor that appears, click Files and
in the next dialog click Load Library. Change Files of type to Calibr. & Stds Library(*.CSL) and navigate
to the AMDIS32/LIB folder. Finally click ALKANES.CSL and Open to load the library into the Build One
Library editor.

Select Sort by Rl and examine the full list of compounds by scrolling.
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CANISTMVAMDIS 32\ IBYAL KAMES, CSL.

sdd: [RI=2300.0, 17.1040 min CARDSF] |  Edt. | Deete | #16 of 25
Rl =1000.00 #p Decane ~ ’m
Rl =110000 it Undecane = e

Rl =1200.00 cp Dodecane -
Rl - 130000 cft Tridecans ST

Rl =1400.00 cif Tetradecane Filez...
Al = 150000 c#f Pentadecans =

Rl = 1600.00 ot Hexadecane E xit
Rl =1700.00 cH Heptadecane =

Rl = 180000 ot Dotadecane Help
Rl =1900.00 cft Monadecane b =

Formula: C25H52 ~
Chemical ID: 23-35-2 =
Al = 2500.00 4
C:ANISTAAMDIS 32 IBMAL KANES. CSL
sl [R1=2300.0, 17.1040 min CARDSH | Edt. | Delete | #16 of 25
Rl =1300.00 cHf Nonadecane ~ ’m
Rl = 2000.00 cp Eicosane W de

Rl = 2100.00 cp Heneicozane

Rl = 220000 ot Docosane sotbyRl v

Rl = 230000 cp Tricosane Filez...
i Fi
.00 cp Pen = B E it
Rl = 2700.00 cif Heptacosane Help
Al = 2600.00 At —

c#f Dotacosane

Formula: C25H52 ~
Chemical |D: §29-93-2 —
Fil = 2500.00 bt
CANISTYVAMDIS 32\ IBYALKANES. CSL
sdd: [RI=2300.0, 17.1040 min CARDSF] |  Edt. | Deete | #16 of 25
Rl = 2700.00 cht Heplacosane ~ ’m
Rl = 2300.00 cft Octacosane B %

Rl = 2300.00 cHf Nonacosane -
RI-300000  oft Triaconlane sonbyRl <]
Rl = 500.00 cp Pentane Filez...

Rl = 600.00 cHf Hexane =

Rl = 700.00 cit Heptane E xit

Rl = 800.00 ci Dctane =

Rl = 900.00 cp Monane = Help

2 H

Formula: C25H52
Chemical |D: 623-33-2
Rl = 250000

| |

Figure 46 - Calibration & Standards Library (Performance Check)

The compound entries that are flagged with cp or #p are the “performance check” compounds and in this
case you can see that there are a total of 8. Click Exit to leave the dialog.

6) Click Info to display the AMDIS Results dialog and then click QA/QC, followed by Performance to display
data for the “performance check” compounds that have been found.

AMDIS Results - CARDSP.D X]
Libraryl Settingsl Standards  GAQC ] SN ]
[T Besults | [+ Fefomance |
RT Rl Height ‘Width Tailng Match Date File
Pentaco=zane
18.783 25051 607 3.3 1.00 94 13:58 Aug 09 2004 CA
Tricozane

17.104 2300.0 577 2.8 1.z20 9% 13:58 Aug 09 2004 CA

Lane | Help |
Figure 47 - AMDIS Results dialog (Performance Check)

In our case CARDS5P.D has two “performance check” compounds in it and these have been found as
targets; which is what you would hope for. The absence of a compound known to be in the acquired
mixture would be a cause for some concern and would lead to further investigation.

Page 37



7

8)

9)

In our case we currently only have one set of performance data recorded. As this analysis is repeated
over time, the data build up until we have many lines of data for each compound. By observing the
reported RT, RI, Height, Width, Tailing and Match data, it is possible to spot a gradual change over time
(or a sudden larger change) of one or more of these values.

Further details relating to performance checks are outside the scope of this section, but they are fully
described in 5.5.1.3 Scan Sets Information.

Click Done to exit.

Before we finally leave the tutorial sections we will take the opportunity to quickly see how we print or save
the results of any analysis type.

On the File menu click Print Spectra to invoke the Print Spectra dialog.

Print Spectra §|

v lon chromatogram
[ Profile
[v Scan
[v Eutracted spectrum

[v Library spectium

[ Print all targets

-

Prirt Cancel Help
| | |

Figure 48 - Print Spectra dialog

The settings allow you some control over the graphical items that are printed and are fully described in
3.1.1.9 File | Print Spectra. Experiment if you wish by using the Print button, but finally return to the
Confirm window.

On the File menu click Print Text Report to invoke the Print Text Report dialog.

Print Text Report

& Print Onzite report

™ Print Laboratony report Print Options. ..
Print | Cancel | Help |

Figure 49 - Print Text Report dialog

If you click Print Options the ensuing dialog’s settings allow you some control over the textual items that
can be printed and are fully described in 3.1.1.9.1 Layout Details. Experiment if you wish by using the
Print button, but finally return to the Confirm window.

It is possible to save most of the results of an analysis in textual format for subsequent examination, or
simply for historical recording, or any other reason. On the File menu click Generate Report to invoke the
Generate Report dialog.
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Feport file: |Fieport.txt
v Append bo repart file

v Repart all kitz

’_
Generate | Cancel | Help |

Figure 50 - Generate Report dialog

The details of report generation are outside the scope of this section, but they are fully described in 3.1.1.8
File | Generate Report. Click Cancel to return to the Confirm window.

2.14 Recap

In this section you were introduced to the most commonly used main window of AMDIS (the Confirm window)
and the other major window was briefly described (the Results window). You have learned the basics of
manipulating the display of the Confirm window and have worked through each analysis type in turn. In doing
this you have utilized all of the file types that AMDIS supports and you have been introduced to many of the most
significant commands and some parameters. You have been shown how to view and perform basic
interpretation of results and it was mentioned how to print and create reports.

All of this should give you the confidence to begin “serious” work with AMDIS.

The rest of this User Guide is written in the style of a reference document giving full details of all features with
little or no reference made to supplied example files. However, it does cross-reference tutorial sections where
relevant to enable you to refresh your memory of a technique that you perhaps use only occasionally.
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3 AMDIS Confirm Window

AMDIS offers two significant user interfaces (windows) for you to work with.

The Confirm window is a full-functionality window, offering a menu bar and one or more included “child” windows
(for example, Figure 51- Confirm window showing its various display areas). Each child window has a
“button bar”, several graphical areas and a text area. The menu bar provides access to the full functionality of
AMDIS and the graphical areas permit interactive manipulations and, together with the text area, detailed
analysis of the results of AMDIS processing.

The Confirm window will be the window of choice for most users.

The Results window offers a more limited set of functionality than the Confirm window and in particular does not
display graphics, nor permit library manipulations. It can be useful when it is sufficient to simply review the
results of AMDIS processing.

The Results window is fully described in Chapter 4 AMDIS Results Window.
Note: It is straightforward to swap between these two windows:
In the Confirm window, click File | Go to Results to go to the Results window.
In the Results window, click Confirm to go to the Confirm window.

Note:  AMDIS will always start up in the Confirm window, irrespective of the prevailing window
selection when it was last closed down.

i AMDIS -Chromatogram - Component Mode - CARDSP.D

e Abyn Mot Vew Lerary Cptors. Widom Peb ] Menu Bar |

I CANIS T 2WAMDIS 32DA TAAHPACARD 5P . DADATA. MS
B — Button Bar

Componeni:

whh = 43 scang A
Pusity = 23%
Model = 194 m/z [59] «

Mass Spectral Display - Library & Extracted

00 15 10 00 235 20 275 0 35 3%0

Figure 51 - Confirm window showing its various display areas

A brief overview of the Confirm window and its display areas, as well as some basic commands for manipulating
the display, is given in 2.4 Confirm Window Appearance.
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In the Confirm window you can view either a single chromatogram (the most common mode of operation), or
more than one chromatogram. In general, all of the features discussed for the Confirm window are relevant to
both of these modes. Specific information relating to multiple chromatograms can be found in 3.4 Display of
Multiple Chromatograms.

The “top level” commands available in the Confirm window are described in 3.1 Menu Bar.
The command buttons available in the button bar are detailed in 3.2 Button Bar.

The various display areas and their manipulation are explained in 3.3 Data Displays.
3.1 Menu Bar

The menu bar presents the following options:

File see 3.1.1 File Menu
Analyze see 3.1.2 Analyze Menu
Mode see 3.1.3 Mode Menu
View see 3.1.4 View Menu

Library see 3.1.5 Library Menu
Options see 3.1.6 Options Menu
Window see 3.1.7 Window Menu
Help see 3.1.8 Help Menu

Although menu bar options are apparently always available, the menus they present when selected will mostly
be disabled if there is no data file open in the Confirm window.

3.1.1 File Menu
The File menu is used to:

- open new files

Open see 3.1.1.1 File | Open

Open In see 3.1.1.2 File | Open In

Open Recent Files see 3.1.1.3 File | Open Recent Files
Add Recent Files see 3.1.1.4 File | Add Recent Files

— save components for use with the NIST mass spectral database

Save Component MS see 3.1.1.5 File | Save Component MS
- set result file options

Options see 3.1.1.6 File | Options
- handle batch Job files

Batch Job see 3.1.1.7 File | Batch Job

- save and print results

Generate Report see 3.1.1.8 File | Generate Report
Print Spectra see 3.1.1.9 File | Print Spectra
Print Text Report see 3.1.1.10 File | Print Text Report

— swap to the Results window
Go to Results see 3.1.1.11 File | Go to Results
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- exit from AMDIS
Exit see 3.1.1.12 File | Exit

3.1.1.1 File | Open
The Open command is used to select a data file for display within AMDIS.

Click File | Open to invoke the Select Data File dialog.

Select Data File

Drives: Bath:
|r;n [-C-] j |CAMISTHAMDIS 324DATANHPY

- - a5 Mwvall26.d
SBMATEEE DT 4 Testd
4= 0801011.d
1t ALK3D
a+ Cald

2= Calibr.d
4= CARDEP.D
I

Eail2.d
Eai008.d
i+ GROE.D

Instumment: |Agilenl ChemStation(*.D] j Open | Cancel

v Confirm file format Open in Mew Window |

Figure 52 - Select Data File dialog

The dialog is used to select a data file of a specified instrument type and optionally have its format verified for
that instrument type.

Ensure Instrument is set to the type of data you wish to analyze.

Since AMDIS supports a variety of instrument file formats, you would normally ask AMDIS to check that a
selected data file is of the correct format for the selected Instrument. To do this select the Confirm file format
checkbox.

Note: When you select Confirm file format AMDIS will not display files that it determines to be of an
invalid format. If you clear the checkbox, you are able to select any file. However, if the file is
subsequently determined to have an invalid format when you attempt to open it, you will get a Cannot read
GC/MS data file warning message.

Use Drives to select the drive to be accessed and then navigate the folder structure by double-clicking on closed
folders to expand them and by double-clicking .. to move one step back up the folder hierarchy; noting that
Path shows you where you currently are in the folder hierarchy. When you see the file you want, either click it to
highlight it and then click Open or Open in New Window, or double-click it to select it and immediately exit from
the dialog (equivalent to using Open).

If there are currently no files open in AMDIS, Open will place the new file in a “child” window, which will occupy
the full display area. If one or more files already exist, Open will replace the “current” file with the new file as
described in 3.1.1.2.1 File | Open In | Active Window.

Open in New Window, however, places the new file in a new child window of its own as described in 3.1.1.2.2
File | Open In | New Window.

Note: If there is currently no file displayed in AMDIS, Open in New Window is equivalent to Open.
3.1.1.2 File | Open In
The Open In menu is used to:
— specify the window in which the opened data file will be placed

Active Window see 3.1.1.2.1 File | Open In | Active Window

Page 42



New Window see 3.1.1.2.2 File | Open In | New Window

3.1.1.21 File | Open In | Active Window

The Active Window command is used to select a data file to replace the “current” data file. It will be enabled
when one or more files already exist, whether in a single window or multiple windows.

Click File | Open In | Active Window to invoke the Select Data File dialog (Figure 52 - Select Data File dialog)
and then select a file as described in 3.1.1.1 File | Open.

Note: The Open in New Window button will not appear in the dialog.

The selected file will replace the “current” file (see 3.4.2 Two Chromatograms in One Window for an
explanation as to which file is the current file when more than one is being displayed).

If the file being replaced has been analyzed, you may be asked about keeping its results before it is replaced
(3.1.1.6 File | Options).

Analogously, if the replacement file has been previously analyzed and its results kept, it will be displayed
together with its previous results.

3.1.1.22 File | Open In | New Window

The New Window command is used to select a data file to be displayed in a new child window. It will usually be
enabled when one or more files already exist, whether in a single window or multiple windows. If several
windows already exist and it is not enabled, that is because the maximum number of windows has already been
reached.

Click File | Open In | New Window to invoke to invoke the Select Data File dialog (Figure 52 - Select Data File
dialog) and then select a file as described in 3.1.1.1 File | Open.

Note: The Open in New Window button will not appear in the dialog. Instead the dialog’s Open button
will achieve the same effect.

The selected file will be displayed in a new window and the displayed windows will be “tiled” (equivalent to the
Window | Tile command; 3.1.7.2 Window | Tile). If the file has been previously analyzed and its results kept
(3.1.1.6 File | Options), it will be displayed toget